




Household wealth, indebtedness, and economic growth in early modern England​[1]​

Abstract
Estimates of wealth are presented as recorded by over 18,000 probate inventory totals in five English counties for the two centuries after 1550. Real household wealth grew, almost without interruption, from the turn of the seventeenth century onwards. Using data from a sample of complete inventories for Cornwall and Kent, and inventories, accounts and wills for one Kent parish, total inventory wealth is related to material wealth, net wealth, indebtedness and real estate. Inventory totals reflect these other measures of wealth and so the implications of these trends for rates of economic growth and changes in income inequality are considered.


Research in the last 30 years or so has done much to improve estimates of British GDP in the eighteenth and nineteenth centuries. While the level of GDP in the mid-nineteenth century as calculated by Deane and Cole has remained unchanged, their estimates of the rate of growth from the early eighteenth century have been reduced considerably.​[2]​ As E.A. Wrigley has pointed out, it follows that levels of GDP in the eighteenth century must have been much higher than originally supposed, and therefore that the rate of economic growth in the early modern period must have been greater than many historians have assumed.​[3]​  Drawing up national accounts before the nineteenth century is an extremely hazardous exercise and there are few reliable estimates of GDP. Instead, for many historians, the dominating perspective on the sixteenth and seventeenth centuries is the graph of real wages of building craftsmen in southern England as calculated by Phelps Brown and Hopkins.​[4]​  This paper offers another perspective on the issue by looking at household wealth. Wealth is not a direct measure of GDP, but has been used quite extensively to estimate economic growth in North America.​[5]​ Trends in English household wealth are calculated from a large sample of probate inventories from five counties in southern England referring to a broad cross-section of the population. The limitations of English inventories as a source to measure wealth are well known: they omit real estate for example, and are not an unbiased sample of the entire population. While for some historians, particularly in England, this has meant that probate inventories are, ‘not a reliable guide to the total wealth of any individual’, they have been treated as a more unproblematic guide to wealth in studies of other parts of the world.​[6]​ Thus a significant part of this paper is methodological, relating wealth in English inventories to holdings of real estate, the life-cycle, and indebtedness, and suggesting some alternative measures of wealth that can be calculated from them. Simple wealth information, the total of the items in the inventory as recorded by the appraisers, is available for the five counties of Cornwall, Hertfordshire, Kent, Lincolnshire and Worcestershire. More detailed information is available for Cornwall and Kent since entire inventories are available, and the alternative measures of wealth are calculated for these two counties. Information on the lifecycle, indebtedness and real estate (taken from other probate documents) is only available for Milton, a small town in east Kent. Following this methodological discussion the implications for the wealth totals for English economic growth in the early modern period are considered, together with trends in wealth inequality.

I
The easiest measure of wealth to extract from a probate inventory is the total of the moveable goods as calculated by the appraisers and usually recorded at the foot of the inventory as the total ‘sum’.​[7]​  Since, in theory at least, the possessions of a married woman belonged to her husband in early modern England, this sum is best considered as a measure of household wealth rather than personal wealth. This measure has been used in a number of studies of wealth for England, and more extensively for North America.​[8]​ Indeed a rise in household wealth in England over the two centuries from 1550 was pointed out half a century ago but there has been no extensive analysis of wealth in early modern England to compare with North American studies.​[9]​  Table 1 shows some statistics of appraisers’ totals for five English counties.​[10]​ The samples from Hertfordshire, Lincolnshire and Worcestershire date from 1550 and are simple random samples of all the extant inventories for particular ecclesiastical courts, while those for Cornwall and Kent date from 1600 and are stratified random samples.​[11]​ These data confirm the view that the distribution of wealth in early modern England was highly positively skewed. Means are greater than medians and the standard deviations are large. This is emphasized by the Pearson measures of skewness which are all positive. Finally, the table shows an index of concentration, the gini coefficient, which is a summary statistic of the Lorenz curve and a measure of inequality in a population. It is the ratio of the areas between the Lorenz curve and the area of the triangle beneath the diagonal, and ranges from zero, when wealth is equally distributed across the population, to a theoretical maximum of one, when all the wealth is belongs to one individual.​[12]​ 

[insert Table 1 near here]

Table 2 aggregates the wealth data from the five counties by decades from the 1550s, using a regression equation to estimate wealth before 1600 for Cornwall and Kent on the basis of their relationship to the other three counties in the period 1600-1749. Wealth totals are adjusted to constant prices using a price index derived from the Hertfordshire, Lincolnshire and Worcestershire inventories, weighted to reflect the balance of items within a collection of inventories.​[13]​ While it is difficult to find comparators for most elements of this price series (textiles, metals, and wooden items for [example]) agricultural prices can be compared with the recent series produced by Clark.​[14]​ The two series are derived completely independently, yet the Pearson correlation between the two is a reassuring 0.989. The agricultural series used here differs slightly from Clark’s in that it includes the prices of livestock rather than livestock products because the former rather than the latter are recorded in inventories. The two series are similar until the decade 1710-19 when the price of livestock increases more rapidly than the price of livestock products indicating an improvement in livestock productivity. The constant price data increase relative wealth in both the early and late parts of the period and reduce it during the middle decades of the seventeenth century, reflecting the inverted U shaped trend in prices from 1550 to 1750.​[15]​ 





The general trend in household wealth in the five counties is unmistakeably upward. People appear to be getting richer, living standards were improving, and by implication the economy was growing steadily (if not spectacularly) for most of the two hundred years from 1550. But before pursuing these themes, it is necessary to examine these estimates of household wealth in some detail. 

The first question is the whether the sample is representative of the country as a whole. Overall the geographical composition of the sample of inventories in Tables 1 and 2 is biased towards the south of England. However,  although it omits the relatively poor northern counties it also excludes the relatively rich in London and Middlesex. One way to check the relative ordering of the counties in terms of household wealth is to compare the county rankings based on inventories with rankings derived from taxation assessments. There were a considerable number of taxation assessments during the seventeenth century and these can be divided by estimates of county population to get a rank order of counties in terms of assessment per head.​[16]​ Contemporaries were in little doubt that these assessments were not a true reflection of the wealth of each county, and in particular that the north and west was undervalued.​[17]​  However, the 1693 assessment for the land tax was a new one, and does show some correlation with inventoried wealth. Rankings are the same except that inventories rank Lincolnshire first and Hertfordshire second in the 1690s, whereas the assessment has them the other way around.​[18]​ More importantly, the mean assessment for the five counties in the sample is 34 pence per head which compares with the mean for the country as a whole of 31 pence per head, with county means ranging between 59 pence for Sussex and 4 pence for Cumberland.​[19]​ Uncertainty remains over the extent to which a county assessment matched its wealth, but even so the figures suggest that the five-county sample is indicative of the country as a whole. 

Although the counties in this sample of inventories may be representative of the country, it is clear that the inventories are not a representative sample of the households in those counties, since they were not usually made for those who had few material possessions. The proportion of the population in this category and without an inventory varied from place to place, reflecting local economies and social structures, and the few local studies which have linked inventories to burial registers show quite wide variations.​[20]​  Some idea of the social representativeness of inventories on a larger scale is possible by the nominal linkage of inventories to lists of taxpayers. For example, 340 individuals in the Kent sample can be matched to the 1664 Hearth Tax. Whereas 45 per cent of the households assessed in the Kent parishes had only one hearth, they produced only 21 per cent of the extant inventories. At the other end of the scale, 10.5 per cent of households had five or more hearths, but this group represented 18.8 per cent of those leaving inventories. Only 2.6 per cent of the Kent inventories that can be matched to the Hearth Tax are for those exempt from the tax. Overall, for the Hearth Tax in Kent, as for England as a whole, the proportion exempt on grounds of poverty was about 30 per cent.​[21]​ Households taxed on one hearth are also under-represented by inventories, so as a very rough estimate perhaps the poorest 40 per cent of the population are excluded from the sample of  inventories. This figure must be used with caution, since there was great regional variation in levels of poverty and in the coverage of inventories, but is probably appropriate here given our large samples and wide geographical coverage. 

[insert Table 3 near here]

If we assume that the poorest 40 per cent of the population are missing, we can simply calculate an estimate of median wealth which applies to the whole population. If the leftmost 40 per cent of observations are missing from the frequency distribution of n observations, then the median values of wealth for the complete population can be calculated as the value corresponding to position 1.67n / 2 in the ranked distribution. If we make some assumptions about the mean wealth of those in the bottom 40 per cent we can recalculate means and variances accordingly, and therefore the Pearson measure of skewness. This is a simpler procedure than some proposals for estimating the wealth of a population from a sample of probate inventories which rely on information on occupation and age. English inventories do not give ages and occupation is a poor predictor of wealth in English inventories.​[22]​  These adjusted data are shown in Table 3, which assumes that the missing 40 per cent had a mean wealth of one pound, which is obviously an arbitrary figure. On the basis of these assumptions we tentatively suggest that median personal wealth in England rose from around £13 per family in the third decade of the seventeenth century to over £20 per family in the early eighteenth century, while the corresponding figures for mean wealth were £33 and £123. There are also some values missing from the extreme right hand side of the distribution: representing those individuals whose probate was handled by the Prerogative Courts because they held property in more than one diocese.​[23]​ There were relatively few of these so they would have a small impact on the median, though they would serve to raise the mean and increase the levels of skewness.

III
While the upward social and economic bias in inventories may be corrected in this way, many questions remain about the accuracy of inventories in representing wealth. It is likely that inventories underestimate the wealth of moveable goods in a household because there are so many reasons why any individual inventory may have moveable items omitted. Goods bequeathed in a will might be removed before the inventory were made; heirlooms could be omitted; goods belonging to the wife of the deceased may (or may not) be omitted and so on.​[24]​ Thus means and medians from a collection of inventories is almost certainly an underestimate of the value of the moveable goods: by how much is impossible to say, although it is not likely to be very great. ​[25]​

[insert Table 4 near here]

The wealth estimates in Tables 1 and 2 are derive from the total the appraisers recorded at the end of the inventory. It is evident from Table 1 that not all appraisers recorded a total and it is possible that longer (and therefore probably wealthier) inventories were less likely to have a total recorded. We can investigate this for Cornwall and Kent since entire inventories were collected, by adding up the value of all the items recorded and comparing this total with the appraisers’ sum.​[26]​ Some results from this exercise are shown in Table 4. There is some truth in the hypothesis: when no total is given by the appraisers mean wealth is usually higher, and when the number of such inventories is small (because most inventories have an appraisers’ total) it can be much higher. However, Table 4 also shows that mean wealth per inventory calculated from appraisers totals is only very slightly lower than mean wealth per inventory obtained by adding all the individual values.

[insert Table 5 near here]

This comparison suggests that in general inventory appraisers were competent at arithmetic. Table 5 shows that for Cornwall and Kent their skills improved over the course of the seventeenth century and in only a very few cases was their addition wildly incorrect.​[27]​ Over 60 per cent of appraisers’ totals were correct to within ± 1 per cent of the calculated total in Kent, and, from the late seventeenth century in Cornwall, over 90%.  The errors were normally distributed (although there was a tendency to undervalue in Kent). It is noticeable that in both counties there is an improvement in accuracy from the second quarter of the seventeenth century as roman numerals were replaced by arabic numerals.​[28]​ It might be expected that Kent totals would be less accurate because the inventories contain much more information as shown in the last column of Table 5. If appraisers’ accuracy was similar in the other counties, then there is very little distortion in wealth from using their totals.

[insert Table 6 near here]

A much more serious problem with using the appraisers’ sums as a measure of moveable wealth is that they include real chattels and debts owing to the deceased. Real chattels are moveable chattels referring to real estate, usually in the form of a lease.​[29]​ The value of the remainder of the lease is included in the inventory since the paper on which the lease is recorded is a moveable object. The effect of this is to make individuals in places where land is commonly held by a lease for a term of years appear richer than their counterparts in places where it is not so held. This is shown to dramatic effect in Table 6. During the seventeenth century life leases in Cornwall were increasingly treated as though they were leases for a term of years.​[30]​ As a consequence the values of more leases are recorded in inventories and households appear wealthier. If the value of leases is subtracted from the inventory total to make wealth figures comparable with regions with other forms of tenure, then the apparent doubling of moveable wealth in Cornwall from the early seventeenth to the early eighteenth century disappears. No such switch in the form of landholding was taking place in Kent and there is little difference in the trend of the two measures of wealth. It is more likely that leasehold tenure was appearing during the seventeenth century at the expense of other forms of tenure than it was itself being replaced, so in certain parts of the country ‘moveable’ wealth totals will be exaggerated since part of the ‘moveables’ is in fact immoveable real estate. This is most likely to have been in the south west, where life leases were common, and it is unlikely that this problem affects the inventories for Lincolnshire, Worcestershire and Hertfordshire.​[31]​

[insert Table 7 near here]

While the impact of chattel leases will vary from place to place, the omission of debts owed by the deceased person from their inventory was supposedly universal. Debts owing to the deceased were recorded in an inventory, but debts owed by them belonged to other people.​[32]​ This creates an imbalance and may serve to inflate household wealth since net debt cannot be calculated from inventories alone. This imbalance can be corrected when complete inventories are available by subtracting debts from the inventory total. Thus the preferred measure of wealth from a collection of probate inventories is the sum of the items in the inventory less debts and leases. This is described as ‘material wealth’ since it measures the value of the material items in the household. Material wealth is less than inventoried wealth, but in Kent is a fairly constant proportion over time (70 to 80 per cent for 25-year periods) as Table 7 shows. The proportion falls in Cornwall because of the growing importance of leases. The regressions in Table 8 show that the appraisers’ total  is a good predictor of material wealth in both Cornwall and Kent.

[insert Table 8 near here]

IV
While material wealth as it is defined here is an improvement on the total wealth of the inventory it is still limited by the omission of real estate and debts owed by the deceased. Indeed Spufford considers that:
the sum which appears at the foot of the probate inventory cannot be taken to indicate any individual’s real net wealth, even in an approximate manner not only because it does not include, as we all know, real estate, but because it carries no clue to the extent of his indebtedness​[33]​
The one-sided nature of information about debts has hampered the study of debt and credit in early modern England, and the discussions of the issue based on inventories alone are necessarily limited.​[34]​ To explore household wealth more closely other sources must be used in conjunction with inventories. These can be used to investigate the impact on inventoried wealth of the omission of debts owed to the deceased and of real estate. Debts owed by the deceased appear in the executors’ record of their activities in the probate process, known as the probate account. These accounts include details of the payments of legacies, the repayment of debts, the payment of court fees, and a miscellany of other expenses including medical treatment for the deceased, funeral expenses, and the maintenance of minor children.​[35]​ Unfortunately, accounts are much less numerous than inventories: for England perhaps 45-50,000 survive in comparison with the one to two million inventories.​[36]​ However, when both an account and inventory survive then debts owed by the deceased can be subtracted from the total wealth to give a measure of net moveable wealth of the deceased.

A study of inventories, wills, and probate accounts has been undertaken for the Kent parish of Milton next Sittingbourne during the seventeenth century.​[37]​ Milton was a small town with a diverse economic structure including both farming and fishing. In 1663 it had 199 households giving a population of around 750. For the seventeenth century surviving accounts were matched to 169 inventories to calculate net debts at the death of the testator. Net wealth is calculated by subtracting the value of leases from the calculated value of the inventory and then subtracting the value of debts owed by the deceased.​[38]​ On average individuals borrowed considerably more than they lent so net wealth is considerably lower than material wealth. It represents the wealth of an individual at death, less any real estate that they might own. Table 9 shows levels of material wealth and net wealth in Milton, and a measure of indebtedness which is the difference between the debts owed by the deceased and the debts owed to them. It should be stressed that these debts do not just consist of the results of the deliberate borrowing of money; they also cover credit for rent, wages, and goods and services provided.​[39]​

[insert Table 9 near here]

The inclusion of data on debts from accounts changes the picture painted by appraisers’ totals and material wealth quite considerably, reducing wealth by some 30 to 40 per cent. However, this is less than the amount by which the Spuffords and their researchers have reduced inventoried wealth in their analysis of accounts and inventories. They used the final value of the estate taken from the probate account (i.e. the charge minus the discharge) as their measure of wealth.​[40]​ Table 9 shows that the proportion of accounts with negative balances (charge minus discharge) for Milton is around 50 per cent, higher than the figure of 40 per cent for east Kent as a whole as calculated by Bower, but the proportion of the Milton sample with negative net wealth (with just debts subtracted) is considerably lower at between 20 and 30 per cent.​[41]​ Deducting all other expenses on the estate (in addition to debts owed by the deceased) creates a misleading impression of wealth, because these expenses are incurred after the testator’s death and after the estate had stopped generating income. The date between making the inventory and drawing up the account may have been several years if young children had to be maintained, and these expenses, often including bequests, the upkeep of a farm or business, and the maintenance of the house where the deceased lived, will distort the value of the testator’s wealth at the moment they died. In some cases quite large sums could be deducted from the estate to pay for material and educational provision for children in the future.​[42]​  A better measure of net wealth is simply to subtract the debts owed by the deceased from the charge, rather than subtracting the entire discharge.  

[insert Table 10 near here]

Thus it is not surprising that Margaret Spufford did not find a relationship between gross wealth and her definition of net wealth because the expenses incurred on the estate varied considerably according to occupation, demographic circumstances and life stage.​[43]​ Contrary to Spufford’s view, both the appraisers’ sum and material wealth are good predictors of net wealth as the regressions in sections a) and c) of Table 10 show. This suggests that the degree to which an individual went into debt was related to their wealth and this is confirmed by the regressions showing that both the appraisers’ sum and material wealth are also good predictors of indebtedness (sections b) and d) of Table 10). The residuals from these equations highlight individuals whose pattern of wealth and indebtedness go against the trend. For example, one of the wealthiest individuals in the Milton sample was Richard Smith, a maltster who died with an inventoried wealth of £899.45, material wealth of £762.28 and an indebtedness of -£94.59.​[44]​ Thus he was not following the trend and borrowing against his wealth or, more likely, had settled his debts before his death. If we exclude these individuals with negative indebtedness, in other words those that were net lenders, then the relationship between material wealth and indebtedness grows even stronger (section e) in Table 10). Thus the amount people borrowed was a clear function of the value of their material goods.

[insert Table 11 near here]

This is not an unexpected finding, since the amount an individual was able to borrow, or the degree to which others allowed them credit,  was a function of their assets, in part represented by their material wealth. Table 11 divides the Milton sample into four groups on the basis of the quartiles of the distribution of material wealth and shows the means and medians of material wealth and indebtedness for each of the four groups. It is clear that the degree of indebtedness in the poorest quartile is much less than in the richer quartiles: the rich could borrow proportionately more. This suggests that creditworthiness is not just a simple function of wealth, reinforcing Muldrew’s argument that it was related to an individual’s status and their standing in the community.​[45]​

V
Thus far real estate has been excluded from the analysis of wealth, yet this omission is considered the crucial problem in using inventories and accounts to measure wealth. The relationship between inventoried wealth and real estate is investigated here by matching wills with accounts and inventories. The nature of this evidence makes it impossible to value real estate, since wills name properties but hardly ever give an indication of their worth. Thus a necessarily crude categorisation of real estate has been adopted: ‘none’, ‘a little’, ‘a lot’. Whereas 164 Milton inventories have an associated will, enabling the comparison of real estate holding with material wealth, only 14 have both an account and a will, enabling the comparison of real estate holding with net wealth. Thus a further sample of 42 Kent inventories with both accounts and wills has been taken.​[46]​ 

[insert Table 12 near here]

Table 12 shows that material wealth is strongly related to the holding of real estate: the more real estate the higher the mean material wealth. For both Milton and the sample of Kent inventories, accounts and wills, mean and median material wealth doubles when the category ‘a lot’ of real estate is compared with the category ‘a little’, and the differences are statistically significant.​[47]​ However, there is relatively little difference in net wealth between the three categories of real estate: those owing ‘a lot’ of real estate left roughly the same amount of net moveable wealth as those with no real estate.  The reason for the discrepancy between the amount of net and material wealth lies in the fact that those with ‘a lot’ of real property were much more highly indebted. Those with no real property had very little net debt (in fact the mean is negative meaning money was owed to them) but as the amount of property increases so does the amount of debt: as Defoe put it, the granting of credit depended on ‘Integrity and Ability for Payment’.​[48]​ 

[insert Table 13 near here]

It is also possible to show the relationship between real estate and material wealth for Cornwall by comparing the value of chattel leases with material wealth. Table 13 shows that the value of leases, and therefore holdings of real estate represented by those leases, rise as material wealth rises.​[49]​ These findings corroborate the work of Horn, who concluded for the Vale of Berkeley in Gloucestershire for 1660-99 that ‘real wealth and personal wealth do seem to be related’, by comparing inventory totals with chattel leases as in this present study, but also by comparing inventoried wealth with evidence of landholding from manorial rentals.​[50]​ They also corroborate the findings of Spufford, who demonstrated a relationship between inventoried wealth and the number of hearths in a house as recorded in the Hearth Tax.​[51]​

VI
Thus far we have seen that the appraisers’ total of inventoried wealth is directly related to material wealth, which in turn is related to net wealth and indebtedness, and also to real estate. The final aspect of wealth we shall consider is its variation with the life cycle. Since the wealth estimates we are using refer to people who have just died, it is possible that they overestimate (or indeed underestimate) wealth. On the one hand those near death may have dispersed some of their assets, but on the other may be wealthier because a greater proportion of their debt has been paid off. 

[insert Table 14 near here]

Life-cycle stage was estimated for the Milton sample from the evidence in probate documents, especially wills, and from parish registers. Deceased with inventories were grouped into 4 categories: those under 26 and usually unmarried; those aged 27-47 who were married with minor children; those aged 48-59 who were married with both minor and adult children; and those aged over 60 whose children were all adult.​[52]​ Life-cycle stage can be identified for 347 out of 368 individuals with inventories, and for 162 of the 172 with both accounts and inventories. Table 14 shows wealth and indebtedness for the Milton sample by these four life-cycle stages. The data in Table 14 confirm what we might expect, and indeed show a situation that is familiar today. Wealth increases with age and then starts to decline, similarly, indebtedness is low in the first life-cycle stage, before marriage, rises in the middle two stages, and falls in the last life cycle stage.​[53]​ However, there is much volatility within each of the groups, evidenced for example by the difference between mean and median indebtedness for those in the final life-cycle stage, where there are three individuals with indebtedness above £200. Table 15 shows how the holding of real estate is also related to the life-cycle in ways that we might expect: holdings are negligible in the early life-cycle stages, reaching a maximum in the final stage.

[insert Table 15 near here]

Perhaps of more interest is the relationship of the distribution of inventories amongst these four life-cycle groups in comparison with the age-structure of the population. Table 16 shows the percentage of Milton inventories in each life-cycle group compared with the proportion of the population of England as a whole in roughly equivalent groups.​[54]​ Rather surprisingly perhaps, the distribution of deaths resulting in an inventory is not that different from the age structure of the population as a whole aged over 15. This is based on a small sample for one Kent parish, but if this is at all representative, then the wealth patterns revealed by inventories reflect the age structure of the population as a whole and therefore the wealth of the population as a whole. Other studies usually assume that inventories are much more heavily biased towards the elderly.​[55]​ Of course in the absence of any age information in the inventory the sample of inventories cannot be weighted to adjust for age distribution.​[56]​

[insert Table 16 near here]

VII
In the light of the preceding discussion it does seem worthwhile to pursue some of the implications of the trends in nominal and real wealth per capita shown in Tables 1, 2 and 3, since wealth as measured by the appraisers’ inventory totals does reflect both material wealth and net wealth, and is also correlated with holdings of real estate. The one series [serious] bias is for the Cornish inventories which increasingly include chattel leases and produce an upward bias in wealth which increases over time. The omission of the poor from inventories can be corrected quite simply to estimate median household wealth for the whole population, and the sample of counties used is not overly unrepresentative of wealth for the country as a whole. Finally, on the basis just one parish in Kent, the life-cycle distribution of those leaving inventories is not very dissimilar from that of the entire population. Some of these conclusions must be preliminary, and subject to further empirical study, but they encourage further discussion of the results.

[insert Table 17 near here]

Annual rates of growth in household wealth at constant prices, adjusted for the poor, are shown in Table 17. Although the figures are mostly positive, there are significant periods when mean or median wealth declines, decade on decade. These rather volatile movements are what we might expect in a pre-industrial economy. Plague, fire, and commercial crises, not to mention civil war, must have impacted upon the economy. Yet the dominating influence on the growth rates in Table 17 is the harvest, the ‘heartbeat of the economy’, or rather the cumulative impact of a series of bad harvests. Hoskins inferred harvest quality by looking at deviations in the price of wheat from its 30 year trend, with poor quality harvests indicated by high price peaks.​[57]​ If we employ the same methodology using Clark’s index of arable prices to capture variations in the harvest of other grains, then the period 1594-7 stands out with four harvests in a row 30 per cent or more below the 30 year average; indeed the harvest year 1587 marks the nadir of the Phelps Brown and Hopkins real wage index over its entire run from 1264 to 1954.​[58]​ Other decades of negative growth are less severe, but may also be related to runs of bad harvests, particularly the opening decade of the eighteenth century, following the bad harvests of 1692-98 when all seven harvests were below the 30-year mean, and four were more than 20 per cent below. The fall in growth for the 1650s compared with the 1640s might well reflect the run of bad harvests from 1646-9 which were all 20 per cent below normal. When data are presented by 25-year periods in Table 18, the impact of the 1590s remains, but for the remainder of the period growth is positive, with generally higher rates of growth in the first half of the seventeenth century compared with the second half. 

[insert Table 18 near here]

Historians of economic growth in North America tend to treat trends in the distribution of personal wealth as a proxy for economic growth almost without question. However, it is clear that real personal wealth is not in itself a measure of economic growth, just as inventoried wealth (of whatever measure used here) is not a complete measure of wealth. Wealth can be defined as anything that has market value. It therefore encompasses material wealth, indebtedness, and real estate, which have been considered here. But these exclude intangible assets, such as goodwill, which may also have a value, or even the value of future earnings.​[59]​ Measures of material wealth are the most appropriate reflection of economic growth because they can be summed to give a national total. Net wealth is not so useful because one person’s debt is another person’s credit: they should cancel out when summed on a national scale but may not do so with a sample of households.​[60]​

Economic growth is usually considered as the growth of real GDP per capita, or more simply an increase in living standards, measured in one of three ways. As the value of incomes (wages, rents, and income from capital investments); expenditures (consumption and investment); or output (from industry and services). Existing estimates of economic growth in England have been based on data on incomes and on estimates of growth in output.​[61]​ The wealth measures here obviously reflect income but in this context it is uncertain as to what multiplier to use to infer income from wealth or whether it changes over time.​[62]​ But the wealth estimates are a much better indicator of consumption or expenditure, which hitherto has not been incorporated into estimates of economic growth before the nineteenth century. Wealth is obviously not the same as expenditure because it is a stock, whereas expenditure, like income, is a flow. Moreover, inventories exclude some important constituents of expenditure, such as that on fresh food, services, and entertainment for example.

[insert Figure 1 near here]

While there are no estimates of output before the eighteenth century we do have some evidence of incomes, or at least day wages and rents. Figure 1 compares inventoried wealth with two series of day wages (for building craftsmen and for farm labourers) and with a series of rents.​[63]​  Personal wealth shows a much greater sustained rise than do the rent and wage series. The Charity Commission rent series follows  the movement of personal wealth from the mid seventeenth century but before then rents take a much more erratic path. While real wealth is generally rising from the mid-sixteenth century (with a few interruptions) real wages for both building craftsmen and rural labourers fall considerably, and when they do start to rise from the seventeenth century they do so at a much slower rate than does wealth.

We can only speculate as to the causes of these differences. The rise in wealth may be exaggerated because of a growing inequality of wealth if the waged poor were not enjoying the increased prosperity of the inventoried groups. If this was the case then the relationship between the inventoried and uninventoried population was changing over time, specifically if an increasing proportion of the poor were no longer having inventories made for them. 

The apparent paradox of increased consumption evidenced by inventory wealth in the face of falling or stagnant real wages has been pointed out by de Vries.​[64]​ He resolves the paradox through an ‘industrious revolution’, one part of which involves a reduction in household leisure time.​[65]​ The wage data produced by both Phelps Brown and Hopkins, and by Clark are day wage rates and therefore not direct measure of income and it is likely that hours and days worked by these groups was increasing from the sixteenth century.​[66]​ Recent modifications to the Phelps Brown and Hopkins view of real wages would serve to reduce the magnitude of the real wage fall in the sixteenth century, but also damp down the rise at the end of the seventeenth century.​[67]​

A final point is that the growth in wealth from the mid-seventeenth century might be a product of a stable population following the rise from the sixteenth century. Assuming the stock of goods is constant then the value of goods per household will fall when population grows since there are more people to share the goods amongst. If population stops growing the value of goods will remain the same. In practice however, goods were becoming less durable from the mid-seventeenth century onwards, and the range and variety of new goods was increasing considerably. Living standards for those leaving inventories were undoubtedly increasing.​[68]​

Maddison considers that during the two hundred years after 1500 per capita output in Europe may have risen by a quarter and total output by around two thirds, resulting in an annual average growth rate of real GDP per capita of 0.1 per cent.​[69]​ Snooks estimates that in England the average annual growth in income per head between Domesday Book and the calculations of Gregory King was 0.29 per cent.​[70]​ The lowest per capita estimate of wealth in this study, median wealth per head at constant prices adjusted for the omission of the poor from the sample, doubled between the mid-sixteenth and the mid-eighteenth century at an annual rate of about 0.3 per cent. Mean wealth at constant prices grew more than threefold, or at some 0.7 per cent per annum. Recent estimates by van Zanden suggest a growth rate of GDP per capita in England between 1600 and 1700 of 0.46 per cent, almost exactly the same as the annual average growth of adjusted median wealth over the same period.​[71]​ The findings in this present study therefore reinforce his conclusion that the English economy grew at an exceptional rate during the early modern period.​[72]​ 

[insert Table 19 near here]

The sources of this seventeenth-century economic growth are beyond the scope of this paper, but these rates of growth should come as no surprise given the changes taking place in the economy. Agricultural efficiency was rising in the seventeenth century so that by 1700 about a tenth of the population lived in London.​[73]​ The production of basic raw materials such as coal also rose significantly, as did the consumption of bar iron.​[74]​ fortunes of the textile industry fluctuated, but its transformation in the seventeenth century resulted in a major rise in exports.​[75]​ The dramatic increase in consumption revealed by Kent inventories is itself evidence of increased domestic production including the increasing use of coal, a doubling in the quantity of linen in the household, and replacement of imports by home produced glass and pottery.​[76]​ The inventories for Cornwall and Kent also enable us to look at the division between production goods and consumption goods in the household, although the distinction between an item used in an inventory for production as opposed to consumption is sometimes hard to distinguish, and more importantly, calculating the value of each is difficult because appraisers lump items together with a common value.​[77]​ Table 19 suggests that there is no dramatic change in the proportion of wealth in the form of production goods as opposed to consumption goods. On the other hand, the value of capital goods was rising relative to consumption goods as Table 20 demonstrates. The increased prices of such items as ploughs, harrows and spinning wheels suggests improvements in their production and possibly therefore, technological change leading to increased production efficiency.

[insert Table 20 near here]

VIII
Over half a century ago Kuznets proposed that inequality increased with the onset of what he called ‘modern economic growth’, stabilized as growth continued, to be followed by a decline in inequality. Thus the trend of inequality with industrialisation demonstrated an inverted ‘U’ shaped curve.  The existence or otherwise of this ‘Kuznets curve’ has generated some controversy for England in period after 1760 and attempts have been made to identify such a curve in many parts of the world.​[78]​  More recently van Zanden has argued that ‘premodern economic growth was coupled with an upswing in inequality’, in other words, that inequality increased before the period of the industrial revolution, and before Kuznets postulated that it would.​[79]​  The gini coefficients in Tables 1, 2 and 3 are almost constant for the entire period from 1600 onwards and therefore do not support van Zanden’s argument. However, there is an increase in inequality during the last half of the sixteenth century for Hertfordshire, Lincolnshire and Worcestershire, although this is not associated with a period of rapid growth in wealth, in fact the reverse.

The gini coefficient is very sensitive to the number  and wealth of individuals at the rightmost extreme of the distribution. For example, the 1,243 inventories with a sum for the five counties in the 1690s have a gini coefficient of 0.597. Adding the 40 per cent poor with a wealth of £1 increases the size of the distribution to 2,072, with a new coefficient of 0.752.  If, however, we add just two extremely wealthy individuals worth £100,000 to the distribution, then the gini coefficient becomes 0.878; adding ten such individuals increases it to 0.955. The very wealthy (whose probate was handled by the Prerogative Court of Canterbury) are absent from our sample, but even so given the addition or removal of just a few individuals can have such a dramatic impact on the gini coefficient, no attempt is made to compare these measures of inequality with others.​[80]​ 

Nevertheless, the rise in inequality between the second half of the sixteenth century and the seventeenth century suggested by the gini coefficients, is confirmed by looking at the distributions of wealth over time. Compared with the sixteenth century the seventeenth-century distributions have a greater proportion of higher values. This is shown in Table 21 which shows the ratio between median wealth and the 95th percentile of the wealth distributions for 25-year periods. The 95 th percentile is the value above which lies the top 5 per cent of the wealth values, and the median is the mid-point of the distribution or the 50 th percentile. The ratio between the two doubles between 1550-74 and 1600-24 showing that proportionately more wealthy households are being included in the distributions of wealth.

[insert Table 21 near here]

IX
These findings in this paper rest on the analysis of wealth from probate inventories, and while wealth is calculated from appraisers’ totals of household wealth at the foot of the inventory, this measure reflects both material wealth (inventory totals less leases and debts), and probably also net wealth (where all debts are taken into account). Although they are based on the findings from a single parish, and must therefore for the moment at least be tentative, total inventory wealth and material wealth reflect holdings of real estate, and are also closely related to indebtedness. 





	Table 1.	Appraisers’ wealth totals from a sample of English probate  inventories











































Note: S.D. is the standard deviation, Pearson measure of skewness = 3(mean-median)/standard deviation.
Source: See n. 10


Table 2.	Inventory totals for Cornwall, Hertfordshire, Kent, Lincolnshire and Worcestershire at constant prices


























Table 3.	Inventory totals for Cornwall, Hertfordshire, Kent, Lincolnshire and Worcestershire at constant prices adjusted for the poor


























Table 4.	Comparison of inventory appraisers’ totals with calculated totals
				Calculated totals
	Appraisers’ totals		All inventories		No appraisers’ total










Note: Appraisers totals uses all inventories which have an appraisers’ sum, calculated totals use all inventories for which a total can be calculated.
Sources: See n. 10

Table 5.	The accuaracy of inventory appraisers’ totals
	Error		Error frequency %	
	N	Mean (£)	SD

















Note: ‘Error’ is the difference between the appraisers’ total and the calculated total; ‘Error %’ is the error expressed as a percentage of the calculated total; ‘Error frequency’ is the percentage of appraisers totals in the bands shown; and ‘no of objects’ is the mean number of objects mentioned in the inventories.
Source: See n. 10


Table 6.	The value of chattel leases

















Note: The number of inventories used differs between Table 5 and Table 6. Table 5 uses all inventories in which the appraisers give a total and for which a total can be calculated. Table 6 uses all inventories for which a total can be calculated and the value of leases can be ascertained.





















Note: Material wealth is calcualted total minus debts and leases.
Source: See n. 10


Table 8.	Regression predicting material wealth from appraisers’ total
















Note: ** significant at the 99% level















% with –ve net wealth	31.0	23.7	20.0	24.2
% with –ve account balance	54.8	52.6	44.4	51.5

Note: The indices are defined in the text.
Source: See n. 1


Table 10.	Regressions predicting net wealth and indebtedness in Milton, Kent
	Adjusted r2	F statistic	Intercept	β	Standard. β	N
























Note: * significant at the 95% level, ** significant at the 99% level.


Table 11.	Indebtedness by quartiles of material wealth in Milton







Source: See n. 1


Table 12.	Wealth and real property in Milton and east Kent











Note: The Kent sample consists of inventories, wills and accounts; the Milton sample is of inventories and wills only.
Source: See n. 1


Table 13.	Mean value of material wealth and leases in Cornwall by quartiles of material wealth









Source: See n. 10


Table 14.	Wealth by life-cycle stage in Milton, 1600-99
Stage		Material Wealth (£)		Net Wealth







Note: The stages are: 1. Unmarried under 26.  2.Married with minor children 27-47.  3. Married with minor and adult children 48-59. 4. All children adult over 60
Source: See n. 1


Table 15.	Ownership of real property and the life-cycle in Milton, 1600-99
	% with real property
Life-cycle stage	None	A little	A lot
Unmarried under 26	67.9	32.1	0.0
Married with minor children 27-47	49.2	39.3	11.5
Married with minor and adult children 48-59	50.0	31.8	18.2
All children adult over 60	39.3	32.1	28.6





Table 16.	Life cycle stages of those leaving inventories in Milton, Kent, 1580-1711
Milton		England
Life-cycle stage	% of inventories	Age	% of population >15
Unmarried, under 26 	14.4	15-24	26.1
Married with minors, 27-47	46.7	25-44	40.3
Married with minor and adult children, 48-59	24.5	45-59	20.7
All children adult, over 60	14.4	over 60	12.8
Total	100.0		100.0





Table 17.	Annual percentage growth of mean and median household wealth at constant prices adjusted for the poor
Period	Mean	Median		Period	Mean	Median
1550-59 –​​ 1560-69	0.34 	0.09 		1650-59 – 1660-69	1.48 	-3.01 
1560-69 – 1570-79	1.43 	0.03 		1660-69 – 1670-79	2.19 	0.83 
1570-79 – 1580-89	-0.15 	-0.78 		1670-79 – 1680-89	0.45 	0.91 
1580-89 – 1590-99	1.69 	0.10 		1680-89 – 1690-99	0.42 	0.03 
1590-99 – 1600-09	-1.65 	-1.13 		1690-99 – 1700-09	-0.12 	-0.11 
1600-09 – 1610-19	0.27 	-1.56 		1700-09 – 1710-19	2.04 	0.54 
1610-19 – 1620-29	1.34 	0.85 		1710-19 – 1720-29	0.10 	0.66 
1620-29 – 1630-39	0.29 	-0.34 		1720-29 – 1730-39	1.21 	2.54 
1630-39 – 1640-49	2.74 	5.24 		1730-39 – 1740-49	-0.14 	-0.69 












1625-49	0.53 	0.42 	0.84 				
1650-74	0.67 	0.64 	0.97 	1.09 			
1675-99	0.74 	0.74 	0.98 	1.05 	1.01 		
1700-24	0.71 	0.70 	0.88 	0.89 	0.78 	0.55 	




1625-49	-0.15 	-0.10 	0.67 				
1650-74	0.24 	0.40 	1.04 	1.42 			
1675-99	0.28 	0.41 	0.84 	0.93 	0.45 		
1700-24	0.28 	0.38 	0.70 	0.71 	0.35 	0.26 	






























Note: Consumption goods are: brass pots, brass candelsticks, dripping pans, fryingpans, andirons, chaffing dishes, pewter plates, unspecified plates, bedsteads, chairs, chests, coffers, cupboards, tables, blankets, coverlets, cushions, napkins, pillowbeares, sheets, tablecloths, and towels. Capital goods are: furnaces, harrows, ladders, maltmills, ploughs and gear, spinning wheels.
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